Abstract: Herbarium and field studies of the chiefly neotropical genus Capraria have led to the recognition of four species. Capraria frutescens and C. mexicana are essentially endemic to Mexico. Capraria biflora is a widespread species that occurs throughout Mexico, Central and South America, the West Indies, and southern Florida. Capraria peruviana grows in northwestern South America and the Galapagos Islands. A complete account of synonymy and typification is provided, along with a key to species, scanning electron micrographs of pollen, stigmas and seeds, photographs, illustrations, and distribution maps.
to observations that goats consume the leaves (Sprague (1921) ) is a neotropical genus of suffruticose herbs and subshrubs distributed from southern Florida to central South America. Capraria is unique within the Scrophulariaceae in having alternate leaves with external punctate glands and oil-secreting cavities. The relationship of Capraria within the Scrophulariaceae has been under considerable dispute (see Generic Relations). The species, however, are easily delineated morphologically. Linnaeus (1753) established the genus with the description of Capraria biflora L. Subsequently, 49 names were proposed in Capraria. Most of these were transferred or synonymized under other genera (e.g., Anticharis Endl., Freylinia Colla, Scoparia L., and Stemodia L.). Sprague (1921) , in his treatment of Capraria, provided a list of excluded species that is included and expanded at the end of the present article.
A treatment of Capraria is pertinent at this time, considering the numerous misidentifications of specimens in various herbaria observed by the present author and the discrepancy in the number of species recognized by various botanists: Lersten and Curtis (2001) considered Capraria to be monotypic, Mabberley (1987) GENERIC RELATIONSHIPS Throughout its history, the placement of Capraria has been under dispute (Table  1) . Bentham (1846) placed it in subfamily (his suborder) Rhinanthoideae (with posterior corolla lobes interior in bud), tribe Sibthorpeae (with alternate leaves, and flowers solitary in the leaf axils), along with Sibthorpia L., Hornemannia Benth., Hemiphragma Wall., Camptoloma Benth. and Scoparia. Bentham (1876) later reduced the tribe Sibthorpeae to subtribe Sibthorpieae of subfamily (his series) Rhinanthoideae, tribe Digitaleae with Hornemannia reduced to a synonym of Sibthorpia, and Camptoloma repositioned in his subtribe Digitalieae. Bentham's Digitaleae was later viewed as a heterogenous group with no clear definition by Thieret (1967) .
Wettstein (1891) essentially followed Bentham's (1876) treatment, differing only in the non-recognition of subtribes for tribe Digitaleae. Sprague (1921) retained Capraria in the tribe Digitaleae, emphasizing that Scoparia was its closest relative because both pos- Scrophulariaceae Scrophulariaceae sessed leaves with punctate glands along the upper leaf surface. Sprague also noted that Hemiphragma "has relatively little in common with either" Capraria or Scoparia, suggesting that its placement near them was artificial, based largely upon a shared po~ session of alternate leaves. Thieret (1954) initially followed the treatments of Bentham (1876) and Wettstein (1891), but later transferred both Capraria and Scoparia into the subfamily Antirrhinoideae, tribe Gratioleae (Thieret, 1967) . This was based, in part, on the observations of Pennell (1920 Pennell ( , 1935 , who noted that the posterior corolla lobes are external in bud in both taxa, and that they possess glandular hairs similar to other Gratioleae. Thieret also suggested that the scalariform-reticulate seeds (his "Bacopa" type) of Capraria and Scoparia are characteristic of many Gratioleae, and that their small 4-valved capsules are similar to those found in the genus Conobea Aubl., a native of tropical America with opposite leaves and punctate glands. Arekal et al. (1971) related Capraria biflora to Scoparia dulcis L. on the basis of embryological data. This was later negated by Hakki (1975) , who noted "no secondary haustoria developed in C. biflora as has been reported by Arekal et al. (1975) for Scoparia dulcis-the closest relative of our genus." Niezgoda and Tomb (1975) Thieret (1967) . Henrickson and Flyr (1985) discussed in detail the systematic position of Eremogeton and Leucophyllum, concluding that both genera were more closely related to members of the traditional Scrophulariaceae and not to the Myoporaceae. However, they did not study Capraria, nor suggest it as a possible relative. Barringer (1993) did not recognize subfamilies for the Scrophulariaceae and placed Capraria in his newly described monotypic tribe Caprarieae, suggesting no close relatives for it. Lersten and Curtis (2001) noted that Capraria and Leucophyllum are the only genera of Scrophulariaceae with true secretory oil cavities but noted that these two genera differ in the number and arragement of these cavities (see Morphology section). They did not propose a systematic placement of Capraria; instead, they cited Raman (1991) who, based on a study of trichomes in the Scophulariaceae, proposed no "taxonomic conclusion" for Capraria.
Recently, Olmstead (2004) placed Capraria in the tribe Leucophylleae with Eremogeton and Leucophyllum.
The systematic position of Capraria within the Scrophulariaceae appears unresolved. I am inclined to recognize Capraria in the monotypic Caprarieae as suggested by Barringer (1993 Table 2) that serve to distinguish Capraria from other genera and/or the four species from one another as noted below.
For Scanning Electron Microscopy (SEM) studies, the following procedures were followed. Pollen, stigma and seeds of the four species were collected from her-barium specimens housed at TEX-LL and SHST and the sheets annotated to that effect. These were mounted onto SEM stubs with conductive graphite tape and placed in a silica dessicator for three days. After dehydration the speciemens were coated with gold using a LADD sputter coater. Observations of the pollen and stigmas were made with a Vega Tescan 5130 (Department of Biological Sciences, Sam Houston State University) and photographed digitally. Observations of the seeds were made with a Phillips 515 scanning electron microscope (Cell Research Center, University of Texas) and photographed using Polaroid type 55 positive/negative film.
LEAVES: The leaves of Capraria are alternate, simple and dentate. They vary in shape from lanceolate to spatulate. Three leaf characters in combination distinguish Capraria from other genera of Scrophulariaceae: 1) alternate leaves; 2) punctate glands; 3) oil-secreting cavities. Alternate leaves occur throughout the Scrophulariaceae, as do punctate glands. The possession of oil cavities is the only one of these three characters that does not appear to occur randomly throughout the family. In the Scrophulariaceae, only Leucophyllum shares true secretory oil cavities with Capraria. Despite the fact that Capraria and Leucophyllum share alternate leaves and oil cavities, Leucophyllum lacks punctate glands along the upper leaf surface and has a different number and arrangement of the oil cavities. Capraria has numerous small oil cavities scattered throughout the leaves, while Leucophyllum has two large oil cavities paired at the apex of the leaves (Lersten and Curtis, 2001) .
COROLLAS: There is a wide range of variation among the corollas of the species of Capraria (Fig. 1) . Capraria frutescens has bilaterally symmetrical, tubular-campanulate corollas pubescent along the base of the throat, and four fertile included stamens as is typical of most Scrophulariaceae. Capraria mexicana and C. peruviana have glabrous, actinomorphic, rotate corollas with five distinct petals, five separate fertile stamens, no obvious corolla tube, and exserted stamens. The flowers of C. biflora are intermediate between those of C. frutescens and C. mexicana. The flowers are pubescent, and tubular, with five distinct petals lobes (two posterior and three anterior) that are bilaterally arranged, and exserted stamens. In addition, stamen number in C. biflora varies between four and five.
Corolla color ranges from white (Capraria mexicana and C. peruviana) to white (or pale lavender) with purple splotches running along the ventral internal surface of the tube ( C. biflora and C. frutescens), these probably serving as nectar guides (Henrickson and Flyr, 1985) .
GYNOECIUM: The gynoecium in Capraria is a superior bi-loculate ovary with a solitary terminal style that varies in length from 3-5 mm ( C. biflora, C. frutescens and C. mexicana) to 0.75-1.50 mm (C. peruviana). The ovary possesses numerous ovules that are arranged axially. In general, the pistil is glabrous, although the ovary is occasionally glandular in C. frutescens ( Fig. 2a ) and the style is occasionally pubescent in C. biflora. The styles are exserted in C. biflora and C. mexicana but included in C. frutescens and C. peruviana. Like Leucophyllum (Henrickson and Flyr, 1985) , Capraria exhibits interspecific variation in stigmatic structure. Capraria biflora, C. mexicana and C. peruviana (Figs. 2b, c, d , respectively) all possess stigmas that are elongated and linear in shape, while C. frutescens has a stigma that is shortened, bi-lobed and reniform in shape (Fig. 2a) . In the subtribe Maurandyinae, Elisens (1985) proposed that "divergent or lobed stigmas ... suggest derived character states and evolutionary advancement" from the more primitive conical/linear-shaped stigmas.
POLLEN: Niezgoda and Tomb (1975) FRUITS: The capsules ( Fig. 4d ) of Capraria are woody and ellipsoid to ovoid. They dehisce both septicidally and loculicidally to the base, releasing numerous seeds. The capsules are similar in form and structure to those of Leucophyllum and Gratiola. The structure of the fruits readily separates Capraria from the fleshy, 1-10-seeded, indehiscent fruits of the Myoporaceae.
SEEDS: The seeds of Capraria are brown and have outer tangential walls forming a scalariform-reticulate surface of square cells (Fig. 5) . Their surface structures are very similar to those found in the Gratioleae (Thieret, 1967; Pastor and Fernandez, 2000) and the Leucophylleae (Henrickson and Flyr, 1985 ) , thereby providing no specific insight into tribal placement. Hakki (1975) described the endosperm as "ab initio cellular."
Variation exists in seed size among the four species of Capraria. Both C. biflora and C. frutescens have seeds that = > 0.5 mm long while those of C. mexicana and C. peruviana are :±: 0.35 mm.
CHROMOSOME NUMBERS
The first chromosome number report for Capraria was by Borgen (1980 ) , as a mitotic count of 2n = ca. 60 for C. biflora. Zhao (1996 ) reported meiotic counts for C. biflora and C. frutescens as 2n = ca. 28 pairs. These two approximate counts suggest a base number of x = 14 or 15. The latter numbers do not support a relation -a.
b. Olmstead (2004) . The genus Gratiola has a reported base number of x = 14 (Kapoor et al., 1987) , thus Zhao's (1996) count of 2n = ca. 28 for Capraria supports a possible relationship to Gratiola as proposed by Thieret (1967 (Contreras 87, TEX) . c. C. mexicana (Williams, SHST) . d. C. peruviana (Leiva & Sagastegui 1991, TEX face with punctate glands and numerous scattered internal secretory oil cavities, with 3 principal nerves arising from or near the base, glabrous or villous. INFLORESCENCE consisting of 2-5 pedicellate flowers in a leaf axil, with 5-20 flowering nodes per stem. PEDIC ELS 1-22 mm long, glabrous or glandular-pubescent; bracts absent. FLOW-ERS 4-5-merous, perfect, actinomorphic or zygomorphic. CALYX regular, lobes five, free to the base or nearly so, 3-6 mm long, linear-oblanceolate to linear-lanceolate, glabrous, villous, or glandular-pubescent. CO-ROLLA white, rotate or bilabiate, tubularfunnelform, glabrous externally. COROLLA TUBE wholly white or white above with purple spots along the ventral side within, glabrous internally or with trichomes along the ventral portion of throat. P ETAL LOB ES spreading, narrowly triangular or ovate and apically acute. STAMENS 4 or 5, didynamous or isomerous, included or exserted, alternate or opposite the corolla lobes; filaments glabrous. ANTHERS creamy white, introse, dorsifixed, bithecal, 3 !ocular with the basal portions of the thecae divaricate, inner locules shorter (0.4-0.7 mm long) with the outer locule longer (0.8-1.4 mm) and confluent across the anther tip. STYLE straight, included or exserted, glabrous or pubescent. STIGMA ellipsoid or reniform. OVARY superior, bilocular, ovoid, glabrous or apically glandular-pubescent; ovules numerous, axially arranged, 4-6 mm long, 3-4 mm wide. FRUIT a glabrous capsule, elliptical, glandular-punctuate, loculicidally dehiscent, the placenta and calyx persisting. SEEDS numerous, minute, brown, with outer tangential walls forming a scalariformreticulate surface of square cells.
The genus contains four species distributed throughout the neotropics, occuring mostly along beaches and moist seepage ar- eas. Because of its medicinal use, Capraria biflora has been propagated in China and Africa.
KEY TO SPECIES SUBSHRUBS or suffruticose perennial herbs, stiffly erect to somewhat sprawling, 40-200 cm tall, with several ramified stems emerging from the root stock. STEMS mostly hirsute, occasionally nearly glabrous but always with a few hairs on the emergent part of young branches, 3-5 mm in diameter at midstem. LEA YES spatulate to lanceolate, mostly 3.5-8.0 cm long, 0.5-3.0 cm wide, glabrous to moderately hirsute. PED-ICELS 5-22 mm long, glabrous or glandular-pubescent. FLOWERS 5-merous, perfect, zygomorphic to slightly regular, 10-13 mm long. CALYX lobes 4-6(-7) mm long, lanceolate, glabrous to pubescent. COROLLA white, bilabiate, tubular-funnelform. CO-ROLLA TUBE white above with purple spots ventrally within, with villous trichomes along the ventral portion of throat, 4-8 mm long. PETAL LOBES spreading, ovate, apically acute, the tips rolling back after an - (1921) . CHROMOSOME NUMBERS: 2n = ca. 28 (Zhao, 1996) ; 2n = ca. 60 (Borgen, 1980) . Capraria biflora is the most widespread species of Capraria and the only species distributed on both sides of the equator (Fig.  6) . The species is readily distinguished by its ramified stems, spatulate leaves, pubescent hairs, lanceolate sepals, bilaterally symmetrical corollas with 4-5 stamens, and linear stigma.
One specimen from Oaxaca, Mexico (Orcutt 5009 ) and several in Panama (Hayes 322, 745, and 876) are glabrous and have linear-lanceolate leaves that are only 4-6 mm wide, superficially resembling Capraria mexicana and C. peruviana, while the flowers are zygomorphic as in C. biflora. In addition, occasional specimens from Florida, the Caribbean islands and the Atlantic coast of both hemispheres have lanceolate leaves; these appear to be largely confined to areas that are at or near sea level. However, sporadic plants of a similar nature occur throughout the range of C. biflora, and consequently such plants do not appear to merit varietal status. I follow Wiggins and Porter (1971) who noted that because plants that are subglabrate and densely pubescent intergrade, "it seems futile to recognize var. pilosa Griseb." monopodial stems emerging from the root stock. STEMS pilose, 2-4 mm in diameter at midstem, the vestiture 1-2 mm long. LEAVES oblanceolate, mostly 4-8 mm long, 1.5-4.0 cm wide, moderately hirsute. PED-ICELS 1-4 mm long, glandular-pubescent. FLOWERS zygomorphic, 6.5--8.5 mm long. CALYX lobes 3.0-4.5 mm long, linear-oblong, variously pubescent with glandular or eglandular hairs (these often intermixed), the apices acute. COROLLA white to pale lavender, bilabiate, tubular-funnelform. COROLLA TUBE white with purple spots ventrally within, with villous trichomes along the ventral portion of the throat, 4-7 mm long. PETAL LOBES spreading, ovate, apically acute, tips rolling back after anthesis; anterior lobes 3, 3.5-5 .0 mm long, 1.8-2.2 mm wide; posterior lobes 2, 2.5-4.0 mm long, 1.8-2.2 mm wide. STAMENS 4, didynamous, included, opposite the corolla lobes; filaments 2.5-3.0 mm long, glabrous. STYLE included, glabrous to sparsely pilose, [3] [4] [5] mm long. STIGMA reniform. OVARY pubescent apically, the hairs extending up the style shaft near its base but not much beyond. SEEDS ca. 0.5 mm long, 0.35 mm wide, COMMON NAME: Claudiosa (Yucatan; Sprague, 1921). CHROMOSOME NUMBERS: 2n = ca. 28 (Zhao, 1996) . PHENOLOGY: Flowering August through December with a few specimens flowering in January. Producing mature fruits December through September. DISTRIBUTION ( Fig. 7) : Central Mexico southwards to Honduras, 0-1000 m.
ILLUSTRATION: Photo of flower ( Fig. 1  a & b ) ; illustration of flower and habit (Fig.  8 19° 30'N, 104° 50'W) Capraria frutescens is a very distinct species. It is readily distinguished by its monopodial stems, glandular-pilose vestiture, oblong sepals, bilateral corolla and reniform stigma (Fig. 2a) . Due to its distinctiveness, the species has been recognized as the monotypic genus Pogostoma. However, because of the suite of characters it shares with C. bifiora ( COMMON NAME: Tamaulipan Tea (Ideker, 1996) . CHROMOSOME NUMBERS: None reported.
PHENOLOGY: Flowering November through April. Producing mature fruits February through August. DISTRIBUTION ( Fig. 7) : Northern Mex- ico with disjunct populations south into Belize, mainly eastern Mexico with one population in south Texas (Ideker, 1996) . Sea level to 650 m elevation. ILLUSTRATION: Photo of flower ( Fig. 1  d & e) ; illustration of flower and habit (Fig.  9 Capraria mexicana is readily distinguished by its glabrous condition, branching stems, and regular corollas with five isomerous stamens (Fig. ld.) .
One Except for the consistently smaller styles (1-2 mm long; Fig. 2d) and somewhat smaller greenish white corollas, this species is almost identical to C. mexicana (Table 2) .
EXCLUDED NAMES
Below is a list of names in Capraria that ·are presently referable to other genera. The six Capraria names highlighted in bold are those not accounted for in Sprague's (1921) study.
